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[us] mm t(±flSPi&*-rsssco±t 1 1 - v 

Ifffik^m ( 1 00) ffi<^>S«20tXhy-fTO 

±k 1 1 mtmx'S>h^t v i Womx-hzn-t^y 
os&Ftt&stt uznse te B ui 2 2 

6. ^^HcOJSPttiZ n S e 2rfflV\ K-b;K35E^ 
•TS. *;UigS«±3 0 0-CJ3Lhfc-rs„ j£Jli&gJi£IK 
2O$rJl^-r^it(Cj;0 3 4O' , Ct-rs. CfltJ; 
0 . (ill) Amn&MXStf (100) fflfcit^T 

9 , Z n S e«IAII2 2tt ( 1 0 0 ) V(= 
fcWC«R«fclft*f&. i«0ZnSeJS H B Be2 2«, 
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1 

im.co®"mz®frtz>zk cio. sis. v^*^ 

V I fejiMt £#tf I I -v I 8eft:£tt¥Stt«)l£fi@ 
4*5r< fc*> 1 o<7)frflS£ 3 0 OWAkizM&Lxmi 
[ff£«2] ^T^S^«&3 0 0X:ia±{cMftUT 

a. 
a. 

3 o oxya±cjiiJ»LT!iii«-&c t *wat-timt 

[§s*«6 ] ^ < 1 1, i r><mtm\±f&7 5^t 

i 0 3 0 0-CJJLh{c»LTBBJj-f t ^^fc-ri. 

^vmnzmm-zzkizx*). ess. 

8ifh.£4»fr< k t> 18<D 1 I Soc*fc . -bl/y, 

XVf-ArMM&hm i 9»»ifc^«r< 1 & 1 Wr> 
V I &7C*t ££tf II -VI ^^¥©fl«0*g,ryi 

^< t i> 1 -xrmFm* 3 0 OX:ULh(cJn^LT BBJt 
-T&c: klz£ 0^=5r< fc 1 1 fl0t£JM*J&Jt$-fr& - 

[IiOT8 ] £T cOfShP&il: 3 0 OXIJjUiicjBjR LT 

£ d fc 5r^Sfc -T 5 lf^« 7 EK<0^f*»3^T^l! 

[fS*«9] ^<ttl^c7)fii4S&3 0 0TCtLh 

c &%&m*3oox;&±kTrz>zkzmik^m 

im$m io] ^< 1 1 1 ows^ ss: 3 o o x:a 
±.izw*iixmtt-?>z k izx ot^sa * 

[fH&t 11] ^ < fc 1 1 o^&^ttfll^BM 
£30 OX:l^CJ!lI^L-C!B|trS^ t SrlfSti-Sff 
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[tf*JBi 2 ] ^< k i> looftfFttUffi?? 
££930 0X:«±t:MLTM8tf hz k Zmik? 

i t £ t i-s ir£ ji 7 im^^m^wm^om^ 
[^i] 

io < 0 1 1 > 

[ 14] »J -y WmSmfflfi 10u mETFC 
'J •y^SS*-|6K0S* i 3/xmah-C&&fife»R«0± 

ttsD Hfii^jgjs-rs i k ztmk i-&mmi73d. 

[0001 ] 

a xvztitmm LK^wmm^m&)m.izgkh 

[0002] 

im&y&tii} m-. ^tf^x^^m^f>!^izn 

mA^uii^x'm^m^mftftxmwffl 
m^^tLx^h. 
30 [ooo3] z<vmftmmi L zmm-&m*k lx 

MIS (Zn) , tfKS^-A (Cd) , -?^y->A 
(Mg) , ym (Hg) tJitf^U y>>A (Be) ^t* 

<J5 1 1 mjtMk-tuy ( s e ) , eat ( s ) t5<t^u 

;KTe) ^fc'<7)VlSl7C*t$:#tfI I-VIM^ 

h^nww^t**. ^(^ tt&m&tfj mxizx- 

ttlZJZiZ? y -y KBT^CfiSCH (Separate Confi 
nement Heterostructure ) ^W^f^^K^i^tCtJ^ 
TJ±, ZnMgSSe^a B B {Cj:0^5-y K^5r««L. 
ZnSSeaSCiOXT-f ZnCdSe 

40 msjc x nmtmz®f8.itzi><7)imfflfcct> o . sis 

T'l 0 O^I3coa^e* { #^ixTV^ (Electronics 
Letters Vol.32 No. 6 (1996) pp.552 ) . 
[00 04] L*»U ^tf y^T-y7-fcLTffl^l.?ti6 

mzum-t&zktx*). ®mm%®&<?Mmi5£vm 
^ft<n^±-Y<mm'rty&*-tf%ztix\,^. z 

r-fV^titS^i-^iNliltfBISBTtfi^T. 4 60A 

50 /cm' 0>isimffSKexT3a/^x%i^a9£t& 



(3 

3 

KSofc (Electronics Letters Vol.32 No.4(1996) p 
P.345 ) . ttc^ 4. 5ummmi&}LX- , J 'V?ffim& 

TiZ&^Xli. 2 5 OA/cm* OffiSem^gT^ 
S3i^f8gASifi££ftT^& (LASER FOCUS WORLD Hare 
h (1995)9? ) . fflU -ii£tf>¥3itt?£fc8B 1 li. 2 

TWfrn. 10 
[ 0 0 0 5 ] S*f*^^fl^^#Sffi^^fc L 

tfeLfc^^fBBRTC&tiT. 24 0A/cm! Offi 
raem^aT^fflv^X^fiA^^tlilV^ (Elec 
tronics Letters Vol.31 No. 19 (1995) pp.1667 ) . ffl 

[00061 I I I -Vlfefc£*¥aW*£ffl 20 

VXfc2HH|c«%£7-C&* A 1 G a A s *¥3W*U-ir 

tcii^THL fiaj^tdT. y y^rf£S£<7)J:3&iSljS 

£-tfi> 0Ulf. SDH (Separate Doubl 

e Heterostructure ) fif jIHL l%.V&3 l f&.M:lz£*)ft 

(#^6 1-183987. Electronics Letter 
s Vol.32 No.7(1996) pp.664 , IEEE J. Quantum Electr 30 
on. Vol.28 (1992) p4 &£') . 
[0007] 

[«ffl*W«L X 3 k-timi LA»L&#£>. I I- 

sSCMLt8fll^ffll*irMxt?^i/- (Ho 
lecular Bean Epitaxy ; MBE ) &&Hi<oA»iig$il 

•iA& i i: * 5 T-# Srv^fc 3 |8JS#<fc-3 Ac. 

[ 0 0 0 8 ] Srfc. fflttt^L£&?tt£Jllt>£MB 40 

^MhU^iW^thh^y (J.Vac.sci.Technol. B8 
(2) (1990) PP181-186 *\ ft^ttWHfcJflv^ 
£fc£J:9tf-AftQSim£fth;£4:&t><0 (Jpn.J. 
Appl.Phts. Vol.33 (1994) PP.L1673-1675&i: ) #IS£ 

[0009] 3WfeiJIIl3&>4»6iai»iSiC«*TSrS*lfc«. 
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4 

[00 10] 4fc. m2^gW(i. mtitiBJktthZt 

tzx 0 . 1 1 -v 1 0Hk«ww*»iflv^Aanm 

[00 11] 

^fcHBH-fcifctJ:*). SIS. iy**s*?J». *Y 
5 ->a . *&i> y y ^A*^>SrS8f J: 0S(f *ufc 
4*5r<i:t>lgiOl iSScSt. -fei^. «$f*>J:tff 
7l^ki&>£>&68f J: 92f£fi£4HS:< fc i» 1 1«v I ;&jt 
*t**t» I I - v I B^*#»tt#)teftJI£iK«3 
it&i>cr>Z'b^X. 'J?*c< ki>l o^fl?: 3 0 ox: 

vxtiztm Lxmtti tw»i. 

[0012] *?^K&S^tt8^^mfi« 
«*!SB«-ftifcfc:J:*). SIS. "T^j^A, 

^<tt>iacoi i^^k. tuy, mt&xwT-n' 
A&tthitx *)mstvi&&< ti>i ww i mm 
t tats 1 1 -v i mit£wmi*cot££hi§ * mm®. 

< k i> 1 oof*?** 3 0 O-CtXhtanSiLTiBJfrs 

[0013] z^^mrnx-ti. \ms>&witt% 

-v I IMte&rmoltAlf sasses . ztitm 
<F> 3 *>4"5: < k i> 1 ^>{i 3 0 0 r£t±£A& LTSnrt 

xmmizf8.m-t&. 

[ooi4] ,r mm^mMf-comm-mx'it . jm 

«WLT I I - V I ^b^r^^WMp^SrlSaSfiE 

%<kbim*tfL&z-tz>mzit. ^<tt.i-Mfi 

^SL5:3 0 0t:l^{CjnjSiLTBBJ*i-S. iiifcj: 0. 

m^mmiza^xmmiz^-t 
Lx&gMtf*ti?tL&Lmz>kmz. mmmm 

[00 153 

[^WiOlllgtOB©] BIT. *IWfc>»iW»B8Sfco^ 
[00 1 6] Hi (i*IMcom 1 <?m&eMBlz&&iti 

FMumtzm^&M BEt&ai£^Boflt)K»«i-f> 
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5 

tix^t. zcmw^^yi 214. a^i^t-?- 

[00 17] jr£!gm lfcfct ^^«2 0fc:*f|6l-r 
£>«k3 MHtO&TllSfc/l' 1 3#Ei&£ftTfc 0 . I 

ti?timttz>£o£%-ox^z>. zo&^mm&i'i 10 

3(4. ^jt— b'y-byKK-b^) y* V^MZ 

*-ri> t . 1 1 te7c»*3tJiv 1 womcom- 

t&OJS^lteZnSe, MgSe, CdSe, ZnS, Z 

3t. msmtmni!^izitKx&<£tz-t>i>m. 

$r3 0 0T:ja±i:-tS<^-CK-b/W)SiLTV^. — 
I I WiTimttdiV I KTcS^m^ScO^fc LTE 

^t'com^m^^iza. m2iz^bfzXoiz. m 
[0018] nim® 1 1 pmto«*jt-*> 

S^SR (N) £g«2 0£#LTT5Xv-ftLTtEjrr 
Sr^Xvi^S 14#E^£*VO^>. zcoyyx-? 

%4lgl4(±. flUlfECR (Electron Cyclotron Res 
onance) -tMZXOm&ZtlX^h. Z0>ECR*)l> 
fi. Sffil 4 ate J-?TB£*utHr;M*l(;:v-f 7n&ffi 
T 1 4 b (;: J: 9 v4 7 a»^«|&-r & t ftKtfx^Af 30 

r7X-?#UJP 1 4 d*»4>BBJtf-«,J: 3 fc3t-»-0*S. 
[ 0 0 1 9 ] &*> . 4ttfe7tta-&l< 1 3 WHBJtnjfi^tJ 
itfT^X-Tl&feS 1 4 W^Xv^SiP 1 4 d<7)j£® 
KWSSL&v^ -y ?-tf*ti?tiMtmtLXte 

a«2 otcWLTHBjtrs^ii^&'eit'e^ffli^i. 
[0020] *mm<mmx'\i. za>x 33rMBE&,F H 

HE5£«*flln. tt.co£ 3 iz LX I I - V I SHtilrt^ 

[ 0 0 2 1 ] ii\ &£!M<r)fgLfkiz*3--h. V 
f *3HR*faW-4. 03K^U:J:3fc:. G 

aAs iO^S^JH^: ( 1 0 0 ) BCOSS2 O^fflS 
U f<0±tC7* hUvXhffi2 1$-^?BL7t<7)^. -e 
tiZyxhWT'yy-flzX'ot&ilz* LfzUfiilzy- 
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[0022] 
[ftl] 

< 0 1 1 > 

[0023] fcwc, 04fciSLJtJ:3£. lOTtb 
Uy^hR2 lSrVX^t LT. (H 2 SO4 ) i: 
££4bK£ (H 2 o 2 ) fc* (H 2 o) 
nfc^x* hxy^y^4^(jaiS^K7>f x-y^-y^ 
>J -5^2 0 a Z<m^x.-/ 
*y7$t&i.5umk-r&. %<r><r)*>. m5Hz^LtzX 
3lc. 7*M^'xMg2l£Bfc*-r&. ,r*UcJ:9. 

VfflSttKtfl 0//mWTT-^* J 5^nTCJ>SXh^ 
4 XRWU 7f20a £51^ 1 K^Lfc^flSlfc^rtsa 

[00 24] JgWt. Z<r>g&L2 0imi\iZ^l.KMB 
ElS^«||g^«*^l 2fc|£»U EfSfc-fel' 
ycO#S^S-e^-mBBJf LTS«2 0C0±{CZ n S 
e« B Q B«2 2i5rjS^§-frS. £c7)l$ s #&i4S<DI£Ri; 
LXliit^KOZ n S e £JBV\ S^SES-fe^ 1 3 £te 

K*)i>zm^h . -fe;Piag{±3 o ox:jjLb < z zxim 

&t:3 0 0X:&±(ZZX'imt{£3 4 0X:) t-?h. 
ZtilzX 0 » (111) AffiKfctiSJSfHjfcKaga 1 

( i oo) miz&K-xwmzM^*) . metz^tfzx 

0 ZnS eJS H B B® 2 2fi ( 1 0 0 ) ffitfcV^TSS? 
WOSItS . ^fc. J: 3 1 LT^ft^tUrZ n S 
eS B Q aa2 2ii®W&®lZ}5UXi>m%S?i&&ttL 

[0025] *>rjr*(c s txmcom 
tBfc-bU-yfc^rfflVK •fe^iSSJ»'17 0TC, -fel^ 
y*«8 0*Cfc f&?7>v9 5rfift»TC 2 8 0X:<7)j£ft 

iag-cznSete,r B a^ft^-yr^^H7t^-r„ ^ 

<7)J©^. Z n S e 2 3 2 0 «D»#£ t Jt?-?" 
V>££&~?XtfLMrr&. ,ltf)ZnSefeM2 3tli. 

[0026] ZCDi 3 ^US^SH^SJgH^ft 
-jmzXKtf. #S^I8^3 0 0T;iyjitJn»LT-eii 
^gBJtr S J: 3 \Z L fc^T. Z n S e ^ H D ul 2 2 £ 

( i oo) mz&uxmmMz<thzttfX'Zh. x 
ix. v*/¥*tthmL2o<7>±j,z&M:Z-*txi>'m 

[0027] 087^0 1 0<i*%9J^2 <0HilO» 

mi,z^^m^mM : f^^-)iTm^TMim-% i cr> 

X'foh. 

[0028] t-r. *mt&oBmizi5uxii. &i<vm 
mommt mmz lx. Eies? ) 2 0 a * w-t 
zms.20 timtz m3mm5m.) . &^t\ 
^^o3s«2 0 ^0 1 tc^LfcMB Eteaus^aoafi 

tt^T-J>SS« (ci) fcit^pS^lirc&sgS^ 
z&mzmgizztizmmLx. s«2o<o±ti 



7 

i -v i mit^^ftffM&mm&MfSJkZith. 
I 1 £W i mMffy&fbmnw&t LX 

{i. tt&W)Z n S e . ZnS, CdSefeil/ZnT 
77^y^M)6f81t/H 3ttSt5. it:. 

[0029] &&&m<?>Bmzt5^Xli. 08K 

MLt: nlZ n M g S S e ^ b b hJ: 9 1 SSS? 5 
•yh*J131k. 6 0nmgJK<OW5«OZnSo.06Se 
o.94£AJ:9&&jfIl«>tf4 KH32k. 2-10nm 
Off$<DJjl.-*P#F1f 5tk SftfcZ no. 85 C do. is S 

nSo.osSeo.94 Sal J: 9 & SSfl 2 <?MM F Jf 3 4 k . 
1 u mgJgCDWS ^ttfSS?r» Lfc pSZ n M g 
SSe&ILfcD&S^^SM^ y KJI3 5k. tHx. 
tfg^5:»Lfc p SZ n S S e J: 0 ^rSm 1 ^ 

mvm 3 6 1 £is#asji-r . m 1 <o¥Sfwi 3 6 «k 

Wi. m<0^tt^3 6£j&tl3tfT^Si£+T''J-y 
f20a O±<0HftJg#ffl thXd fcSifiS-T £ . 
[0 0 3 0] Sfll^mS77yb*Jf3 1i>J:tfgS 

2S«S^ 5 -y KB 3 5 Srffijfc^S ZnMgSSefiS 
£*fteftj£^£-t!:&lt!(;:{±. I IK7C*fcJ:^VIffi 
7C^^)#S[-?M5«OM©(CZ n S e , Z n Sfc J:tW* 

3 4 fc itf* 1 WWM 3 6 & Z n S S e ft 

B B B £*ftmjfcft$^|g!£<4. I I^TcSfcitXVI 
Se7C^C0#e^Hg«0M«CZ n S etJ itfZ n S£Jf|V> 
S . iSttJI 3 3 ^Mftte Z n C d S e £A&J&£$-± 

1 \mm&±vv \wm<r>&$tm<?m 

fltZnSetJj:i;CdSe»5. ft£4MK8tCO 
WCiJ. *rt'i&g£3 0 0 , CJJlh (^^T'J±700 , C) 
k U JWWraT**V^*5^AfcolvC|±. 300 
T!jy± (dJ!TJi700lC) oaSTf*??-??'^. 

4fc. ffi£2 0£;!rafffcU JfcSfflJgJifll;t<f3 4 0iCk 

[0031] ^ntCiO. 4H&IM3 1. 32. 33, 
34. 3 5. 36»i (100) EB±fct>Vvt§IlRjfcK 
L. (Ill) Affi±tc;fc^Ttt(l^k*JfcftL$:V\ 

■tot, 0 y?2 0 atfXLfctJWtli (111) AffiT 
l ) 7f2 0 aJ2W**WHc*JVvCt> 'J 2 0 

u 7f 20 acr>±.t zh&itofflAk'cjn* izscum 

[00 32] Z<r)£olzLTSCHtmZJ&f$.Lt:<?> 
*>. *W±tc. 09£iSU:J:ofc:. ffli.tfSS£&&n 
LfcpSZ n Mg S S eSAJ: 9&£fll2e>¥9fkJl4 
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it. mufwmzmauzpwznMgssemsM 

£E#£&JD LtnlZnMgSSe fflimtl 
cS7Qy:?«4 2k. M£ttaS&S&DL£p9ZnM 
g S Seg B B B J: t )^l.^3cO¥^*«4 3 k £JKHMI 
■fh. ^2<0¥#fr®4 lfc«tlfmS7'Q y^«4 2<7) 
U y ^2 0 a^fc^BEJiTJtiSttl 3 3« 
SSKfcAy K^f-v -/T£7)*§ »ffiE7n y ?Jf 4 2T-ffl 
trJ: 3 fc-e*i-P#i«B U m^gfcitf«;firfl?»fc?> 
fflta^^tT3J:3^-rS. ifc. 3S3<0¥«ftJl4 3 

io (T>wmt. w> i m^ftJi 3 6 o-aawas-*-* <t * »c 

WS5U 'J 7f 2 0 a«±«S 1 «^««3 6^pH 

[0033] ^irtJ: 0. «*§ B H B J14 1 . 42. 43 
14. U -y^2 0 aO±fc^l£§ftfcSCHff jScDM]&£ 

J: 5 tz*ti*tu6&*h . 
[0 034] m^X. -£tf>±£. HlOfc^Uiid 
fc. pfflimffik^iff^-S y^ay^^h^fcSyiy) 
tth*>5 0 0 nmgSWW$cO0i^{f^S- 
Lfc p mz n S S e 0 4 <0¥Htt«4 
20 4 k. 1 0 0nmgJg£OJp$c7)M*$:^!raLtpMZn 

tipmznTetmmzmaLtipMznsetzizs: 

Z nTe J: O^rS^v^^ h«4 7b*mMIMtt&. 
[0035] ^rtJ. 14<^«:i4 4 tmitti Z n 
sseiBA*«ftS*4Ri=l4. I i&7C*fcJ:tfvi 

KTC^^S^m^H^tZ n S e fc i VZ n S ?rB§^ 
$5<?)¥Sftt4 5fcJ;r/i@l& ; F^ft«4 6^il 
Z n S e ^^SlgtCJi. I I itf 
30 VI^TC^CO^Si^cOJ^CZnSe^fflV^. 3>- 
^ 9 YMA 7 &£T/mm-¥mftm4 6 Z n 

I K7n*<7)#&^m^Il»t Z nTe Srffl^S . %Atis 
%JSfi<7)-b;l'jaSt±CTi.tf7 0 0 , CkL. 
i.tf34 0 , Ck-rS. 

[0036] ZtlizX S«2 0«±c7)^ffit. #J£ 
A14 4, 4 5. 46, 4 7Milfil)£m. 

[0037] -e«±t. lOnm 

igCO/^y^A ( P d ) k . f^itfff? 1 0 0 nmU 
40 JS<7)a^ ( P t ) k . 3 0 0 nmSJg<7>£ 

(Au) kSr)T<^*$^^>'''>Ake^k^«t , 5 : 5r 
Sp«i48H»t4. «Kl«WBt. 011 
itf-f A (In) ^S*tTnffiS«g4 9i&®BE 

[0038] ^^J; d &tmm&*&*m&tK3l&- 

cowzjimtzxtLtf. #t<mt£3oomt(dnfi*L 

x ^tirttmttt i k C i •) U -7 ^ 2 0 a 
fi^>±(cSCHflEBfrflll£-r&4HSiai3 1. 3 2. 3 

3. 34, 35. 3 6£**l-mj£ft3tf£J:3tcLJt 
50 <T>X\ ( 1 0 0) Ii££tY?4MjW£*ft.?ftraj£ 
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*3**£fc*«-C#6. .tor. U 0 a £3ttS 

\H%nfc^m®£ii-f&mmmmm < s 

[ o o 3 9 j jjLt, zm&omBzmfxxmtwtw 
m*<?>£Bmmx'$>&. mm. ±e#h*s io 

^BSt=£ViTU. JfcfiSgS: 3 0 OTCBLhtf 4 i 5 
K L*:**. »S L < «± 3 4 OXasLhT* 6 . 
[0 04 0] ifc. ±a=&Hte^Stt>V^T«. *t£ 
a a Bi^Wtl. I I BsTG&fc Jtfv I ^TC^co^T^e 
3 0 OCELhicHRLT !BtH-£ J:3tc Lfc#. 

t/V 1 &7C9&7>&SBHg<0 3 %0>jl«8r< t i> 1 3 0 
0t:ia±t»LTBajrt-SJ:5(c-t*L{f. |&IIJB£ai 

£L<. 3 4ox;ja±3wa*u\ 

[0041] Ht. ±ffi#HM<^@ti>V^T«. 46 
^*g£ 3 0 CCJ-XhtcJi^LT-eit-fiiB^r^ i 3 
L**<. iOfftL<«5 0 0X:iaJiT&'?. ^<fc 
h 1 -xn&m* 5 0 0*CULhtJlBSLTKJt^-4 J; 3 

[0042] JniT. JJB*SW*»B»fc*iVvtUL # 

MIS, v^i^A, ^tJi^D y»> 30 

A*£>fr&«J: i)m&vr&&< till Sco I I Ktc^ 

4-&< i> 1 8<7)V I ftTC^i: Sr^-tf I I -V I Wfcts 
[0043] mzitz. ±ie^2<7)||fe^®tCfcV^T 

*>SB££ft&£& 2 0 fc 31 1 ? ? KJ| 3 1 

[0044] JUT ifc. ±E#Hi6cOJgffittJ^r 

A -n&.<r> >j7f2 0a £^ i tcis Lrtr^risucfrt 

«2 0<0±t«-e B B B«^B£ft?-t*-S^COV^TSiBflL 
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[004 5] 

mmt,z£tuf. < t *> i o^e^sr 3 o oxaa 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To selectively grow a crystal layer 
of a I I -VI compound 

semiconductor on a substrate having a concave or convex 
part, and enhance 

crystallinity of a crystal layer. 

SOLUTION: A stripe ridge 20a is formed in a quasi-mesa 
direction in a substrate 

20 of (100) face. Respective particle beams of zinc of a 
group II element and 

selenium of a group VI element are irradiated onto this 
substrate 20 to grow a 

ZnSe crystal layer 22. ZnSe is used as a material of the 
respective particle 
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beams to fill K cells. A cell temperature is 300°C or 
more. A growing 

temperature is 340°C by heating the substrate 20. 
Thereby, a growing speed 

on (111) A face is much slower than the (100) face, and the 
ZnSe crystal layer 

22 is selectively grown in the (100) face. This ZnSe 
crystal layer has 

excellent crystallinity even near an inclined face. 
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